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ǺȈpǲǯ�ʛ@pǺȈpĬŧo`hj+ȁĩŮȻpÝɸkƘœBdcŧƢʜ�

ƭ¾ƁĹȮ"Ȣk�¢| uÝƠȽȩT+ŕƝpµ-PICfǣ6HƑʙǕɝźȜpƫ

ÜčfſȳCjɿǮBd+ppm���pĆgIɌƆpȼʌƿƣÝńpüŖoŧçC

H,ƚȽȩT§șǕfƭʄoübʆ6HțƛfŬ7Īĭțȕħ_òĺÀƛƆQmp

ÝɸkĢ<QɚǙ;ƘœBdc,ZH+ƚȽȩoÃǣBdj6cTime	 Projection	
Chamber	(TPC)ŮȻTĪĭ¡ǠĚ¡ðǭlņŉ=ŝǣBdj9b+ƚǺȈTTPCŮȻ

ťŋpŊ¥?;ƘœBdc,	

1Īĭțȕħ2ƉąťŋfŵiƑʙǕɝ+ʔɠfɪhH®ɷ�¢�(0899)Łĝpź

ȜkT+ȄɘfƫÜCHƏoŎ6ɊųfǾa,ʔɠƫÜacİʖo96j+ƿƣ

½ȩŢĘT-ʉʎlQcɘpǮǡǏ.fǖĮk<cH]ťŋfʔɡǯoſČac,	

1òĺÀƛƆ2���oÃǣBdcòĺÀțƛ;ƁĹȢoƐBdcl+5cǼǛk

0/1����C�¢�;žÍBdc,TgIoġ=pɻpƁĹşă½À;ĆZdj6

c@lTǸadj9b+~10-4	alpha/cm2/hrp¾ƿƣɹkǧÎîk<dr+ƿƣȎũ

fŸʆacI>kǌy,GpH]+ǡǢƹʇkǻƪacɹfåǍk<c,	

1ɆƠi�x�~�2TPCT@AfʋękɔÜCʌoɑĺCj+ʡƴÏǧÎ+Əʀ:a

ʢƴÏʔɠŢĘoÙƯŧacŮȻk5c,ɔÜCoÃǣBdc@-PICTȥƱ}��

��k���½ȩfɨa÷ǟ:a+ēǳZHTƾŇo¼tHʔɠTťŋ;¾6,ā

}����pclockŢĘ_ÈĀǅŐ:aťŋĎŘBccŜɃ;5c,	

ǺȈpȞȤ�ʛ£ɰpǺȈpǷŪƏƘl+@dZkoŖadHŧƢpɃǓ+9`t²

ĎpǺȈɇǧƮɃlpiQ;boi6jɈɩCj¦B6,ʜ�

2014ň:aȁǺɛpƈĩȻʑĕ-ĪĭpƷÿfV^

l=ĪĭțȕħĒ¦İʖ.pDǜ:ƭ¾ƁĹȮŮȻɿǮ

p£ilCj+ȼʌ"ȢÝƠȽȩfɿǮCj<H[1],
2013ňZkȀĿĒ¦kƑʙǕɝźȜfCHȽȩ

(NEWAGE-0.3a	 [2])f"ȢƫÜoǖîBcjſȳCH

(Đ1),ǥɖȬT2017ň:aƚ¸fŲŏC+§șǕ;Ļ

Q6µ-PICfƚȽȩoİȽC+ʔɠÙƯŧǄfſȳC

H,5.3	MeVp"Ȣ(Po-210)ȢǏfǣ6j+ȳ6k�¢

|;ŖadşȮɋÅfİƊCH(Đ2),n��s¢ÝɆ

Ȯ7%	(σ),	 ½ȩÝɆȮ7	mm	(σ),y ��:ap"Ȣ

pǎĮťŋf100ÊſČBcH(~10-3	 alpha/cm2/hr)	
[3],BaQcťŋſČpH]o+6=i:ǸɄ;Ŗa

dH,µ-PICfİȽCj6

c�� �ėǱ:aʉʎlQc"Ȣ;ƁÜBdj6c,

ɆƠkTȳ6ʔɠŢĘfŹǣCj6cH]ƫÜêǛ;

α20%k5bſČpÁĒ;5c,	
[1]	 T.	 Hashimoto,	 et	 al.,	 AIP	 Conf.	 Proc.	 1921,	 070001	
(2018).�	
[2]	K.	Miuchi,	et	al.,	Phys.	Lett.	B	686	(2010).	
[3]	 H.	 Ito,	 et	 al.,	 submitted	 to	 Nucl.	 Instr.	 Meth.	 A.;	
arxiv.1903.01090.	
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ǺȈɇǧƮɃ�ʛ@d:aʠʭʡňʀpɃǓlŧƢpɄɧʜ�

"Ȣk�¢| uȽȩpťŋſČpH]o4ipƊȺfİƊac,	
% ɆƠi�x�~�ſȳ	

Đ3oǾaɭb+TPCT£Ȳo}�

���ɣoǂhHʔɠÙƯŧ;ȴŪ

k5c,}����AloÈĀpʂË

fɟ8HƏʀņTOTfɈɽCj+ɣƉ

ąk^ÙƯŧacŪǄ;ǼȊBdj

<H;+1	MeV·¦p"ȢpʔɠT+

����©oʋħ;ŴƃacH]Y

_>c,	

Monte	 Carlo{�×�¢{� ƂŅ

�¢�fǣ6j+ĹőǧÎ:a3ƴÏ

ʔɠÙƯŧacƲƩĩȪi�x�~

�fɿǮac,óșQǳȢ�j��k

 uoƻujƉąǀĮȖŋ;ƔĢ5Ê
pſČ;¬ţBdc,	

& ăƏɤƵƲȮpɪè	
ƚȽȩTy ��p"Ȣk�¢|f��

tu�l �lăƏoɇǎac@lk+£

ŋoƵĈp�¢�fǎĮk<c,Baoê

Ǜȳ=ǎĮacH]o+ƚǺȈkTn��

s¢ɤƵ�¢�^ăƏoüŖac,	
� ȢǏT210Po;ȼʌoǋµBdHɼƟk+

ɌƆǤƝp"ȢlǊăCQ6`7ȋoɉȩ

ac(Đ4),210PoĦƥp206PbTīĮQɺĽ

lCjɼƟȼʌoĔ]ɧZdj6cH]+
253AmĳķȢǏlTǬQbǶȉō<CHƏoƁĹȮǐdacŠd;Q6Ǔ^ɶŦC

j6c,q}ěņǛpğëo`cɤƵËlƫÜêǛfƏʀżȃkɀƵk<cH]+

n��s¢ÝɆȮlƁĹȮǀĮp§ǼĮş;ſČBdc,	
' ÚöǈşǒpİȽ	
� y ��ǤƝ"ȢpªQ��tu�l �TƽÀ©p�� (Rn)k5c,ƚȽȩ

fƯŧacțƛoĆZdcřɹQl� ¡��l�:aǮǡacRn;ƽÀ©oƣ[

Üa,RnTȍƉǯo"ȢfǮǡBcc,ƚȽȩT"ȢpƉąfǀĮk<c;+¦ą

<pRn"ȢTʆøk<Q6,G@k+�k�}50ŋoÚöCHǈşǒoq}fɭC

RnfćǷacŮȻfǣ6j+Ʀƚǯoʆøac,@do`hj+ťŋf£ƨ·¥ſ

ČC+~10-4	alpha/cm2/hrfɲŧac,	
E ²ŔpėǽǺȈlCjȽȩțƛpɳĮ	
� ǈşǒo`hj222Rn(òǍƘ3.8Ƌ)p"ȢTůãk<c;+220Rn(òǍƘ2.2Ȃ)p
"ȢTůãk<Q6,220RnT��l�ȗßpƥȆkĶĉ;ǹ6H]+Ƚȩpƛɝo

ĆZdc§șǕfʆøacŜɃ;5c,ǝđe:hj6c^pkT+µ-PICpİȽ�

� �ėǱ(PCB)o��l�fĆyq�}ȧȠ;ǊÒCj9b+G@:a220Rn;Ǯ

ǡac,ZH+Ĝ:a×Ì¥Ɖąo"ȢfɅǎCj9b+PCB:a"Ȣ;ƁĹBdj

6c@l:a^Ⱦµ>j6c,´o+µ-PIC^Bao§șǕfübʆ6HțƛfÃ7

ÁĒfƸCj6c,PCBlµ-PICpțƛf~10-5	alpha/cm2/hrfɲŧac,	

µ-PIC (30cm×30cm)

Sample

- rayE
!!

Checking	α-ray	Source

CF4 gas	0.2	bar
Volume:	
(35cm×35cm)×31cm

Đ4.	 ȽȩƇʌpƮŞĐlɤƵȢǏpɶȩ	

Đ3.	 ʔɠÙƯŧpƮŞĐ	
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ǺȈƉǄpǖɾ�ŏɎÝɸo9>c´pǺȈlƻɤCHƚǄpƖêşfɈɩac@l �

ƚǺȈpǖśT3ƴÏʔɠfüŖk<cǓk5c,2013ňZkƑʙǕɝźȜoÃǣ

BdHTPCfſȳCj+αȢk�¢| uȽȩfƯȓCj6c,·¦pȼo´p"Ȣƫ

Üčlp³ưƻɤfǾa,ZnS(Ag)+Si-PMT+Ɩťʑĕ;ǘ6;½ȩÝɆȮ;0.2mml

ʘ6,ʉʎTq}ƫÜčlƻujš6,Ultra-Lo	1800TXIAǿp"ȢƫÜčk+ÈĀǅ

ŐɆƠac@lkʉʎÈĀfʆøk<cǖśfŵi,ťŋTǝđpƚȽȩ`bȳ6;+

ǧÎɆÎŋfŵHQ6,Ultra-Lo	1800TƚȽȩɤƵpƻɤĵɘlCjǣ6adc,	

	 ǝđpƚȽȩ[3]	 ZnS(Ag)+Si-PM	[4]	 Ultra-Lo	1800	[5]	

ƫÜ÷ǟ	 q}TPC	 { ��¢{� Ñ	 q}ʋʊȑ	
Ɩêʌȇ	 10	cm	 !	 10	cm	 8	mm	 !8	mm	 2,600	cm2	

½ȩÝɆȮ	 7	mm(σ)	 0.2	mm(FWHM)	 ʝ	

n��s¢ÝɆȮ	 7%(σ)@5.3MeV	 74%(FWHM)@5MeV	 4.7%(σ)@5.3MeV	

ťŋʄǨ	 10-3	a/cm2/hr	 0.06	counts/min	 10-4	a/cm2/hr	[6]	

ƫÜêǛ	 21%	 0.3%	 99.75%	

ƚǺȈ;ĬŧCHƏ+ǧÎɆÎŋfŵi"ȢȽȩkťŋ10-5	 a/cm2/hrfɲŧC+Ī

ĭțȕħ¡òĺÀƛƆpÝɸkțƛșŋƫƤoƿƣ½ȩŢĘl67ƈHQÅËf¨8

c,ÖÀǯoT+ƉąťŋfŵiƑʙǕɝźȜ_ʔɠƫÜac0899ŁĝɘkʉʎÈ

ĀǮǡǏfǖĮk<c,ɁɯBdHțƛpƿƣŢĘfàƇk<dr+ƿƣȎũfüb

ʆ=I>kĊɝfÇŵk<+w}�fů8c@loȨ;c,	
[4]	S.	Yamamoto,	et	al.,	NIMA	894	(2018)	33.	
[5]	B.D.	McNally,	et	al.,	NIMA	750	(2014)	96.	
[6]	K.	Abe,	et	al.,	NIMA	884	(2018)	157.	

ŀǇəďéŧɺpÃɬ�ŏɎpǺȈɇǧo9>cŏéŧɺpƖêş �

ȽȩſȳpH]pɴĊ	 (60¤Ø)ʨ	
-	 ɶȐ+w�t�+t� �+O� u	
-	 ʋħɴĊ+ʘűŰ{¢�+ʋǔȢ	
-	 ȽȩǁÖ	
-	 ÚÛƲ	

	

�¢�ɆƠǣɇȏƲ	 (20¤Ø)ʨ	
-	 �z¢�¢�+CPU	Intel	i7(with	CPUt¢�¢)+ʘɮGPU+���+PCv¢}+ʋ

Ǐ+r¢�¢�+�l}+�j}��k+Żȟv¢��+HDD	8TB+SSD	512GB	
	
	
țƛɞÒɛ(20¤Ø)	
-	 �� �ėǱțƛ	
-	 ǈşǒ	

	
�
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